Objective: To describe characteristics and outcomes of women birthing within GPobstetrician (rural generalist) supported rural (level 3) obstetric units in Queensland. Design: Retrospective descriptive study. Setting: 21 GP-obstetrician supported birthing units in Queensland.
| INTRODUCTION
Thirty per cent of Queensland's population is dispersed throughout rural and remote areas and deserve safe and highquality birthing services as close to home as possible. 1 The tendency towards centralising health services in many developed nations, including Australia, has resulted in rural and remote maternity unit closures. In Queensland, from 1992 to 2011 there was a net reduction of 36 maternity units (28%), effectively increasing the distance to birthing units for rural 2 | TENNETT ET al. families. 2 Closures were linked to issues of rurality, medical and midwifery workforce shortages, safety and quality concerns, perceived higher costs 2 and disconnected localised planning and reactionary decision-making. 3 This trend has been met with local community protest and concern. 4 The loss of rural maternity units can have substantial consequences for communities already known to suffer poor social determinants of health. 5 During the 20-year maternity unit closure period in Queensland, the rate of babies born before arrival (BBA) doubled, reaching 429 births by 2011, and was highest in inner and outer regional areas. 2 These findings are consistent with international research, and a large population study in British Columbia between 2000 and 2004 found that the odds of having an unplanned out of hospital birth is 6.41 (95% CI 3.69, 11.28) for women 1-2 hours away from services with statistically significant increases in perinatal mortality for newborns whose mothers reside more than 4 hours from services, as well as induction rates for logistical reasons highest for women located 2-4 hours from services. 6 Distance from a maternity unit not only impacts on delivery plans but also increases distress for those having to travel large distances 7 and for those labouring en route. 4 Aboriginal and Torres Strait Islander women, 55% of whom live in outer regional and remote areas of Australia, 8 report high rates of pregnancy stress and low levels of birthing choice. 9 Many rural and remote mothers travel to birth "off country" at between 36 and 38 weeks' gestation, 10 disrupting their other children, partner's work and increasing emotional and financial strain related to isolation, travel and accommodation. 9 The Queensland government implemented the Queensland Health Rural Generalist Pathway (QRGP) in 2007 as a longterm workforce initiative to reverse the downward trend in health service provision, including maternity services, to Queensland's rural and remote communities. 11 This QRGP initiative was specifically designed to train and support rural generalist doctors (qualified and recognised GPs with advanced skills including obstetrics, anaesthetics and emergency medicine) to meet the needs of Queensland's rural and remote communities. 12 The National Maternity Services Plan (2010) further recognised the importance of maternity services within the Australian health system and identified four priority areas (access, service delivery, workforce and infrastructure) requiring urgent attention. 13 An expanded role for midwives as well as procedural GP-obstetricians and anaesthetists was identified as a key factor for improving services in rural Australia. 14 Since the commencement of the QRGP, there has been a noticeable increase in numbers of rural generalist doctor training and staying in Queensland rural practice with corresponding reductions in rural vacancies 15 and reopening of four rural maternity units. A formal external review by Ernst and Young in 2013 found the QRGP to be an effective and sustainable training pathway providing a solution to the rural medical workforce issues in Queensland, with a conservative estimate on return on investment ratio in the vicinity of 1.2. 16 Indeed, available literature suggests that historical concerns about rural maternity unit safety can be unsubstantiated. 17 A large Australian population-based study from 1999 to 2001 found lower service volumes were not associated with adverse outcomes for low-risk women (defined as women aged 20-34, without pre-existing medical conditions and no obstetric complications, such as gestational diabetes or hypertension) compared with hospitals with >2000 births per year. 17 However, this study is relatively dated, and the low volume births included primary maternity units (PMU) which do not have onsite caesarean capability. In addition, a retrospective Queensland study published in 2015 explored three years of activities and outcomes for a PMU located 1 hour from a unit with surgical capability and found clinical outcomes were comparable or better than Queensland wide data. 18 However, despite being recipients of substantial government training and support, and with the national Rural Generalist Training Pathway on the national agenda in Australia, characteristics and outcomes of qualified GPobstetrician (rural generalist-supported) birthing units remain to be explored.
What is already known on this subject:
• A 20-year old study suggested that lower volume of births is not associated with adverse outcomes for low risk women birthing in Australia. • There has been no recent published information on characteristics or outcomes associated with different volumes of level 3 GP-obstetrician (rural generalist-supported) maternity units, which provide intrapartum services for a wide catchment and mixed risk population. • Such information is timely with the National Rural Generalist Pathway currently under development.
What this study adds:
• This study therefore aimed to examine maternal characteristics and key outcomes for GP-obstetrician (rural generalist) supported rural maternity units in 2017 compared with all Queensland public hospitals, as well as examine the same rural units by volume of delivery (<100 births, 100-199 births, ≥200 births). The ensuing patient characteristics might offer some insights into risk profiling of women delivering in rural maternity units compared with the Queensland average. The selected outcomes, compared with the Queensland average, may reflect the proficiency of operational frameworks underpinning GP-obstetrician (rural generalist-supported) maternity units that might give opportunity to reflect on the Queensland Rural Generalist Pathway and the future national direction.
| METHODS
This study employed a retrospective design. In 2017, Queensland had 39 public hospital maternity units with 22 facilitating less than 500 births per year. 19 These level 3 maternity services are predominantly supported by GP-obstetricians (rural generalists) rather than obstetricians and do not have a special care nursery or specialist paediatric cover. 20 Only centres with a stable GP-obstetrician workforce in 2017 were included, determined by a phone call to each maternity unit. One maternity unit was excluded due to a heavy reliance of locums in 2017. Data were collected from the remaining 21 GP-obstetrician (rural generalist) supported maternity units, referred to as rural units for the remainder of this article, via the Queensland Perinatal Data Collection and Queensland Hospital Admitted Patient Data Collection. The included units were not necessarily operational for the entire year. All women who gave birth between January 2017 and December 2017 were included.
Data coalesced into three categories: mother's details (place of birth, antenatal transfer, including reason for transfer and time of transfer, Indigenous status, age, pregnancy history, body mass index, antenatal care history, current medical conditions and complications arising during pregnancy); labour and birth (location, onset of labour, labour length, mode of birth and reasons for, perineal injury, pharmacological analgesia, electronic foetal monitoring and intrapartum complications); and baby (Indigenous status, birth-weight, gestation, plurality, APGARS [newborn wellbeing measure], neonatal resuscitation, oral fluids prior to discharge).
Summary measures were calculated for each of the above data categories and compared with Queensland public hospital averages (whole of state) provided by Statistical Services Branch, Queensland Health, using a chi-squared test. Rural units were divided into different volumes of delivery, <100, 100-199 and >200 deliveries per year and compared using a chi-squared test. The level for significance was set at α = 0.001 to account for multiple testing. A multivariate analysis was not conducted as this study was descriptive in design and individual risk profiles for the comparison group were unknown.
| Ethics approval
The study had ethical approval from The Prince Charles Hospital Human Research Ethics Committee [HREC/18/ QPCH/218].
| RESULTS
From January 2017 to December 2017, there were 3116 babies born to 3111 mothers in the 21 rural units. Rural maternity units' distance from corresponding secondary or tertiary-level referral centre varied from 50 to 686 km by road, with one centre including a flight ( Figure 1 ). Modified Monash categories (2019) derived using 2016 ABS data for the rural hospitals ranged from 3 to 7 (Figure 1 ).
| Maternal characteristics
Although the majority of mothers delivering in rural units had low-risk characteristics, some characteristics known to be associated with increased pregnancy risk were higher than for Queensland public hospital averages. These characteristics included birthing for more Aboriginal and Torres Strait Islander women, mothers who were overweight and women less than 20 years of age, when compared with Queensland public hospital averages (Table 1 ).
| Key outcomes

| Labour and birth outcomes
Rural birthing mothers were significantly more likely to birth at term, have spontaneous onset of labour and achieve a vaginal birth, than Queensland averages. Rural birthing mothers were significantly less likely to have cardiotocography (CTG) in labour or use pharmacological analgesia in labour ( Table 2) .
Neonatal outcomes were comparable between groups, with no evidence of harm afforded to babies born in smaller units ( Table 2 ).
| Selected pregnancy, labour and birth complications
There were more precipitate births associated with the rural units compared with Queensland overall and increased uterine inertia; however, for all other labour and birth complications, the proportions were either similar or less than that of Queensland overall ( Table 3 ). The rate of second birth being vaginal after first birth caesarean (VBAC) was similar for rural units compared with Queensland overall with 9 out of 21 units having VBACs recorded; 7 out of the 9 hospitals providing VBACs were located within 2 hours of their referral hospital, and 1 was located >4 hours from a referral hospital.
The different sized rural units differed only in the units with 100-199 births per year having more Aboriginal and/or Torres Strait Islander women, less CTG and less analgesia in labour.
| DISCUSSION
This is the first state-wide study exploring the characteristics and outcomes for GP-obstetric (rural generalist) supported birthing units, by service volume, in Queensland since the inception of the Queensland Rural Generalist Pathway over a decade ago: the results are reassuring.
Firstly, it can be appreciated that mothers delivering at GP-obstetric (rural generalist) supported maternity units are not all low risk, but have a mixed risk profile. Some characteristics associated with poorer outcomes are more prevalent in rural units compared with Queensland average. For example, rural mothers were more likely to be younger than 20, an age that conveys increased risk of adverse maternal perinatal outcomes, including eclampsia, cephalopelvic disproportion, preterm birth, poor foetal growth and low birth-weight. 21 Rural units were found to birth a higher proportion Aboriginal and Torres Strait Islanders, who are known to suffer health inequality. 5 There were more overweight mothers and similar numbers of obese mothers with BMI < 40 compared with Queensland average, characteristics associated with increased pregnancy risks including preeclampsia, gestational diabetes and intrauterine death. 22 Most rural units have risk stratification policies requiring transfer of patients with BMI > 40 to referral centres for delivery. Australians living in rural and remote areas tend to suffer poor health outcomes compared with those in metropolitan areas, due to social determinants of health. 5 It is unrealistic to expect all women delivering in rural areas to be low risk. Indeed, rural mothers were more likely to have prior pregnancies reach viable gestational age, perhaps due to differences in choice and/or access to termination, reflecting endemic health inequalities. 23 Secondly, the results reveal that labour and birth outcomes are reassuring for women birthing in rural units, despite mixed risk profiles. These findings likely reflect suitable triaging and referral processes for higher risk pregnancies where specialised obstetric and/or paediatric support is anticipated, and a tendency to avoid intervention for lower risk pregnancies. Delivery is planned to occur in the most appropriate facility to meet the woman's needs, with antenatal care occurring locally or with the referral centre, sometimes via teleconferencing. Yet the reality is that some "high-risk" women, for example with severe preeclampsia or BMI > 40, do birth locally, due to either the time critical nature of an emergency presentation or difficulties with transfer. The rural staff must be prepared to handle such emergencies with limited resources, such as access to crossmatched bloods and theatres not staffed 24 hours a day. The baby is subsequently retrieved as necessary. The outcomes suggest that rural units are managing broad risk birthing cohorts appropriately.
Furthermore, compared with Queensland overall, rural units had similar or fewer labour and birth complications other than an increase in precipitous labour and uterine inertia. Precipitate delivery (labour lasting less than three hours) was the most common labour complication for rural maternity units, perhaps partly explaining the increased rate of BBAs with maternity unit closures, and highlighting the importance of maintaining good access to intrapartum services. Positively, the current Queensland Government has stated that future maternity unit closures will require ministerial approval. 24 As availability of VBACs is a known source of contention in rural areas, the frequency of these was reviewed. The rate of VBAC was similar between the rural cohort and Queensland average; however, 12 out of 21 units did not have any, and the overall numbers were low. There were 200 women having their second birth whose first birth was by caesarean section, 23 of whom achieved a vaginal birth. The ability of a rural maternity service to offer an intended vaginal birth after caesarean section provides choice for women who want to birth locally that is not limited to repeat caesarean section. Despite all having level 3 service capability, rural units offer varying levels of complexity of care depending on local governance frameworks, some of which might be based on historical factors rather than strong evidence base. While it is unknown whether the VBACs that occurred rurally were planned for local delivery, the volume of delivery and distance from referral centre appear to have some bearing on provision of VBAC.
Overall, this study looked at outcomes inclusive of all patients delivering in rural GP-obstetrician supported Queensland maternity units in 2017 revealing no obvious concerns. This might reflect the robust rural generalist training in Queensland 12 along with the availability of professional development programs and federal grants to support upskilling and skill maintenance including Premium Support Scheme 25 and Rural Procedural Grants Program. 26 In addition, Queensland Health benefits from robust safety and quality governance framework, which include morbidity and mortality meetings/clinical review committee meetings, investigations of Severity Assessment Code 1 and 2 incidences and use of validated analysis tools to formally review incidents, managed by the Patient Safety and Quality Improvement Service. 27 Queensland Health also facilitates team-based professional development programs including Practical Obstetric Multi-Professional Training (PROMPT), and neonatal resuscitation and ensures competencies are met in intrapartum foetal surveillance 28 and provide rigorous evidence-based Maternity and Neonatal Clinical Guidelines. Even more reassuring in the current credentialing landscape, where procedural numbers are of interest, the different sized rural units appeared remarkably homogenous for most of the characteristics and selected outcomes. These findings are reassuring to child-bearing women and those working in rural maternity units with <100 births per year and provide evidence to support the current credentialing process for rural generalists and validation of small rural units.
The units included in this study are very heterogeneous in case mix and models of care but this study has grouped them according to their level of service as a point of commonality. Ultimately, even if a woman's care is initially midwifery led, a well communicated multi-disciplinary team approach involving medical support is often required to manage pregnancies that deviate from "normal," along with complications and ensure provision of operative delivery. The reassuring outcomes, despite mixed risk profiles and at times challenging working conditions, also reflect the strong and capable teams that are forged in rural maternity units. The smaller staffing numbers and strong community relationships can lead rural maternity units to naturally provide continuity of care/r models, with the benefits this entails.
In conclusion, this research found GP-obstetricians (rural generalists) effectively support safe and high-quality maternity care, with lower rates of intervention and equivalent early neonatal outcomes to state-wide averages, for rural units with varying volumes of deliveries and a mixed risk cohort. The findings of this research can be used to inform future national and international rural generalist developments.
The data used were limited to that available in existing data sets, and this study was conducted over a limited timeframe in a single state, chosen as it has invested in training rural generalists. A large-scale prospective study comparing rural vs metropolitan birthing outcomes for mothers with different risk profiles might be warranted as the National Rural Generalist Training Pathway rolls out.
